It has been suggested that rheumatological disorders are underdiagnosed in patients with medical problems and that this might be rectified by incorporating a standard brief screening examination as part of the routine assessment of all patients admitted to hospital with medical conditions. Therefore the GALS screening examination was used to assess the prevalence of rheumatic disease in 100 patients admitted with acute medical problems and in a further 100 in the rehabilitative phase of their disease. The nature of locomotor dysfunction in all patients with a positive result was defined by an independent review and then sensitivity and specificity of the screening test was calculated for rheumatic disease in both populations.
Rheumatic disease accounts for more lost working days than any other group of disorders, 1 and contributes most to the burden of disability in the longer term. 2 Relatively little is known about the burden of rheumatic disease in an undiVerentiated medical inpatient population, although one previous study has estimated the prevalence of rheumatic disease among medical in patients at around 20%. 3 However, awareness of rheumatological disorders among junior medical staV can be low, 4 and many consultant rheumatologists are not involved in the acute general medical rota, thereby denying them the opportunity to educate their juniors in the diagnosis and management of rheumatic disease in the acute setting.
Our aims were first to estimate the prevalence of locomotor disorders in medical inpatients in two contrasting settings in order to assess the contribution of rheumatic disease. Next we wished to assess the distribution of undiagnosed rheumatic disease in the hope that this might be amenable to treatment, and finally we wanted to calculate the sensitivity and specificity of a standard screening examination (GALS) 5 across an age spectrum.
Methods
We used a short standardised screening history and examination of the locomotor system that has been shown to be a sensitive indicator of locomotor abnormality 6 to assess the presence of rheumatic disease. This eVectively assesses Gait, together with function in the Arms, Legs, and Spine (GALS). We used this technique to estimate the prevalence of rheumatic disorders in two diVerent groups of medical inpatients. The first group comprised 100 consecutive patients admitted to an acute medical assessment unit and the second comprised 100 patients on a long stay rehabilitation ward for the elderly. The findings at the screening examination were then validated by a consultant rheumatologist who conducted a formal examination of the locomotor system in all patients with a positive screening test. A brief review of GALS negative patients was performed to permit the calculation of the test's sensitivity.
The cause for all abnormalities was defined and was divided into one of three groups: rheumatological, orthopaedic, or locomotor problems due to dysfunction in other organ systems.
We defined rheumatic disorders as any primary disease of the locomotor system developing spontaneously or as a result of drug therapy. Orthopaedic conditions were interpreted as locomotor problems due to trauma or requiring surgery, while dysfunction in other organ systems usually arose from disorders of neural tissue or from general frailty and were referred to as "locomotor negative".
The medical notes were accessed to see if any previous locomotor diagnosis had been made and to obtain the results of relevant investigations. Past or present treatment of rheumatic disease was recorded and further tests were then ordered only if they were felt to be necessary to confirm the clinical diagnosis. Further therapeutic suggestions were made when this was felt likely to influence outcome. The specificity, sensitivity, positive and negative predictive values of GALS was then calculated for both groups of patients.
Results
We found that the median age of the acute admissions was 63 (range 34-89 years) with 53 men, and that the median age of the long stay patients was 78 (range 54-99 years) with 41 men. The GALS screening test was positive in 53% of acute admissions and 94% of long stay patients. In addition, four of the acute admissions had some evidence of rheumatic disease but had a negative screening test. These patients had gout (three) or rheumatoid arthritis (one) which was quiescent at the time of admission. Among those with a positive test, rheumatic disease accounted for the majority of cases as shown in fig 1. Among acute admissions, 9% had a false positive result because of orthopaedic (two), neurological (four), or other medical conditions (three). In the long stay rehabilitation patients, the false positive rate was 30%, with 12 orthopaedic, seven neurological, and 11 other medical conditions responsible.
Within the acute admissions, 48 patients therefore had rheumatological disease. This had been previously diagnosed in the majority, but constituted a new diagnosis in a significant minority of 15 individuals. Osteoarthritis was the most frequent diagnosis, with inflammatory joint disease, vertebral osteoporosis, disc disease with or without radiculopathy, shoulder capsulitis, and gout all featured significantly. There was no diVerence in the spectrum of diagnosis between those patients with a newly diagnosed or established rheumatic disease, although neither patient with capsulitis had been previously diagnosed. Among the elderly hospitalised population, there were 64 patients with rheumatic disease. This constituted a new diagnosis in only five cases. The spread of diagnoses were broadly similar to that in the younger group, although osteoarthritis, vertebral osteoporosis, polymyalgia rheumatica, and Paget's disease of the bone were all seen more frequently in the older population. The rheumatological diagnoses within each group are shown in table 1. Patients with osteoarthritis constituted 50% of rheumatic disease in the younger and 60% in the older group. The knees were aVected in many of these patients and rupture of an associated Baker's cyst leading to a suspicion of deep vein thrombosis had been the reason for admission in three cases. Ultrasonography had confirmed the correct diagnosis in each case. However, if the patients with osteoarthritis are omitted, the prevalence of rheumatic disease in our two populations are 24% and 26% respectively.
The finding of a significant burden of rheumatic disease had an impact on treatment. New therapeutic options were oVered to all patients with a new diagnosis (20 in total) and a change in therapeutic approach was suggested in seven other patients with established disease. Hence, a significant minority of patients with rheumatic disease (27 from a total Rheumatic disease + 64
GALS -6
Locomotor disease -18 (neurological 7, medical 11)
Rheumatic disease -12 (orthopaedic 12) of 112 = 24%) had a disorder which we felt was amenable to further treatment and therapy was initiated before discharge in all patients who agreed to the proposed intervention.
When the two groups were combined, several associations were noted between rheumatological and medical diagnoses. Most patients with gout had ischaemic heart disease and were on diuretics (4/5). Shoulder capsulitis occurred in patients with diabetes (2/4) or a previous ipsilateral hemiparesis (2/4). Osteoporosis was associated with long term oral steroid therapy in asthma (3/13) or inflammatory bowel disease (2/13). Patients with rheumatoid arthritis had a high prevalence of diagnosed hypothyroidism (6/14) . In addition, patients with orthopaedic causes for a positive screening test (usually a fracture or dislocation) tended to have a high prevalence of clinical and radiological osteoporosis (11/14) . Bone mineral densities were later confirmed to be reduced in all 11 of these patients as well as in all cases with osteoporosis of the vertebral spine, where a dorsal kyphosis and reduced spinal movement were invariably present. Primary or secondary prophylaxis had been initiated before this study in only seven of these 24 cases, and was therefore recommended to the remainder as a result of our findings.
The sensitivity of the GALS screening test was found to be 92% in the acute admissions and 100% in the long stay patients. However, its specificity fell from 83% in acute patients to only 17% in the chronic setting. This represented the coexistence of other pathology in the hospitalised elderly which contributed to their poor mobility. In addition to the orthopaedic causes already described, other conditions associated with a positive screening test included stroke disease and multiple sclerosis. The positive predictive values for the screening test were 83% and 68% in the acute and chronic settings, with negative predictive values of 91% and 100% respectively.
Discussion
The GALS test is now an accepted part of the standard assessment of patients who may have rheumatic disease, 7 and has been recommended for inclusion in the undergraduate teaching program. 8 The prevalence of rheumatic disease reported in the present study was higher than that previously found for both the patient groups. Several reasons may contribute to this. The median age of our patients was higher than that in a study using the same screening test, 3 and the high number of patients with osteoarthritis doubled the prevalence of rheumatic disease in our population. Even allowing for this by excluding patients with osteoarthritis, about a quarter of all patients had evidence of a rheumatic disorder. Other factors may also account for this diVerence as we screened consecutive patients and included all positive results, even if the degree of disease was not likely to aVect mobility. However, our results are, if anything, still an underestimate of the true prevalence of rheumatic disease as the consultant only fully examined those patients with a positive GALS test. Clearly the prevalence of locomotor disease in general, and rheumatic disorders in particular, is greatest in an elderly inpatient population. We estimated that a significant percentage of these individuals were still in hospital at the time of this survey as a direct consequence of their immobility.
Osteoarthritis, especially of the knees, was the most frequent diagnosis in both patient groups, but was especially common in the elderly population. Judicious use of intra-articular steroids, combined with analgesia and physiotherapy was employed, especially in those with a ruptured Baker's cyst. Mechanical back pain was also frequently found, and was also a common limiting factor in mobilisation. In the presence of radiculopathy unresponsive to conservative management, magnetic resonance imaging was ordered with a view to possible microdiscectomy. Inflammatory joint disease, although less likely to precipitate an acute admission, was sometimes previously unrecognised and frequently undertreated. Given the need to diagnose and treat such disorders early and eVectively to optimise long term outcome, 9 this was of some concern.
There were some associations between rheumatic disorders and underlying medical diseases. Shoulder capsulitis tended to occur in patients with a previous cerebrovascular event, especially in association with diabetes. A single intra-articular steroid injection generally produced benefit with a transient increase in blood sugar. Gout was usually associated with diuretic treatment for heart failure, and nonsteroidal anti-inflammatory drugs were often contraindicated. Hence a trial of colchicine was frequently employed for symptomatic purposes, before the start of uricosuric therapy. The association of hypothyroidism with rheumatoid arthritis is well established and thyroid deficiency had been identified and treated in all six patients with both disorders.
Osteoporosis was especially common in the elderly, where relative immobility was a major contributing factor. However, even in patients with established fractures, prophylaxis had rarely been prescribed in spite of firm recommendations that this patient group should be treated. 10 Younger patients with osteoporosis tended to have identifiable risk factors such as oral steroid exposure or chronic disease. Recent evidence for a high prevalence of osteoporosis in inflammatory bowel disease, 11 asthma, 12 and rheumatoid arthritis 13 indicates the need for a high index of suspicion of osteoporosis in patients with such disorders. The GALS technique can readily be learned in an hour and takes under two minutes to complete. It has been shown to increase confidence in locomotor examination in medical students who outperformed junior doctors not taught the technique in their examination of joints.
14 It has also been shown to provide a valid and reliable measure of functional ability. 15 Although the specificity of the GALS screening test falls with increasing age, its sensitivity remains high enough to justify its use, particularly in an elderly population. Abnormalities are found more frequently in the locomotor system than in any other organ complex-and many such abnormalities are amenable to therapeutic intervention. We recommend its more widespread use as a screening tool for rheumatic disease in all medical inpatients, especially where there are symptoms to suggest a positive result is likely. There are also direct links from references to the Medline abstract for other titles.
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